Epithelial-mesenchymal-epithelial cycling in kidney repair.
Tubule repair following acute kidney injury involves epithelial de-differentiation followed by cell migration and proliferation and eventual re-differentiation. This review describes our understanding of how that process is regulated. Epithelial de-differentiation after kidney injury or in epithelial culture systems is controlled by secreted factors such as transforming growth factor beta and hepatocyte growth factor as well as cell-cell and cell-matrix interactions. These surface signals stimulate intracellular signaling via the mitogen-activated protein kinase, phosphoinositide-3-kinase, and Wnt/beta-catenin pathways that in turn activate the morphologic and transcriptional events involved in cell spreading, migration, and proliferation. As cell confluency increases during the repair process, and the factors stimulating de-differentiation are suppressed, these morphogenic programs are downregulated and signals to promote re-differentiation are activated. This review focuses on the underlying molecular mechanism of epithelial de-differentiation and re-differentiation in tubule repair in vivo and formation in vitro, thus giving insight into possible strategies for improving recovery following acute kidney injury and preventing progression to chronic kidney disease.